Introduction
Obesity is perhaps the greatest nutritional problem in European countries (WHO, 1998) . The proportion of obese adults has been steadily increasing (Monereo et al., 1997) in developing countries as well as in industrialized ones (Martorell et al., 1998) . In this context, obesity is associated with an increased risk of all-cause mortality with many speci®c health consequences, including coronary heart disease, hypertension, diabetes mellitus, osteoarthritis and some kinds of cancers (Kiefer et al., 1998; Laitinen, 1998) . The obesity distribution and prevalence is associated with gender, socioeconomic level and life-style factors such as diet habit or physical activity patterns (INCLEN Multicentre Collaborative Group, 1994; Murray & Lopez, 1997; Day & Varghese, 1994; .
Self-reported body mass index (BMI) has been used in a number of surveys as a good correlate of the true measurement, although it is known that the weight is often underestimated and the height is overestimated (Stunkard & Albaum, 1981; Stewart et al., 1987; Willett, 1998) . Thus, some epidemiological studies concerning obesity have used perceived body image as a proxy indicator of body weight status (Madrigal et al., 1999) , although they were ®rst designed and used to identify self-esteem and body shape satisfaction in subjects with eating disorders (Davis et al., 1994; Thompson & Gray, 1995; Gittelsohn et al., 1996; Stevens et al., 1997) .
In order to decrease the cost and time spent on the prevalence studies, perceived body image may be thought as a suitable, although approximate, alternative to replace the direct assessment of weight and height. The purpose of this report was to identify those factors affecting the adequacy of self-classi®cation into categories of BMI using body image perception among European Union citizens.
Material and methods
This project (A Pan-European Survey on Body Weight and Physical Activity) was established in 1997 when 15 232 subjects, 7155 men and 8077 women, older than 15 years and living in the 15 European Union countries, were interviewed and responded to a previously developed questionnaire (Kearney et al., 1997) . The selection of the sample was designed with the purpose of obtaining nationally representative samples from each member state, according to the standards of the marketing research set out by ICC/ESOMAR (European Society for Opinion and Marketing Research).
The questionnaire included issues about socioeconomic, demographic and anthropometric variables, as well as other questions related to attitudes and lifestyle, which was developed by an international group of experts in epidemiology, nutrition, statistics and sociological surveys. Information was obtained from direct interview. Each subject was personally contacted and a faceto-face interview was conducted in his/her own home by a professional interviewer speci®cally trained for this study, belonging to a specialized ®rm developing social surveys. The interviews were conducted as part of Eurobus, an international group of market research organizations.
Self-reported BMI was grouped into four categories using the cutpoints established by the WHO (1998), while body image ( Fig. 1 ) was assigned into four categories using the classi®ca-tion recommended by the authors of the nine ®gures scheme (McElhone et al., 1999) . Thus, Figure 1 Options presented to select their silhouettes (McElhone et al., 1999 ) and 8 and 9 represent obese subjects (BMI 30 kg m )2
). To identify the appropriateness of the perception of body image using self-reported BMI as a criterion, proportions of participants who correctly self-classi®ed were calculated according to each BMI category. This proportion was computed by dividing the number of individuals who agreed by the total number of individuals in that speci®c category. The 95% con®dence intervals for each percentage, stratifying by gender, BMI and several socioeconomic variables, were calculated. The socioeconomic variables selected were: age, country (grouped in Mediterranean: Greece, Italy, Portugal and Spain; Central: Austria, Belgium, France, Germany, Ireland, Luxembourg, Netherlands and UK; or Scandinavian: Denmark, Finland and Sweden), education, economic level and number of children. Other variables related to attitudes were also considered: physical activity, hours/day sitting down, smoking, the stages of change for physical activity according to the model of change (Prochaska et al., 1992) and weight change during the last 6 months. Pearson v 2 was used to compare the proportion of participants who correctly perceived their own body image within each category of nominal variables, and a linear trend test was used to compare this proportion across categories of ordinal variables. In the multivariate analysis, separated logistic regression models for each gender were ®tted to adjust for potentially confounding variables using the correctness of selfclassifying the own body image as the outcome. Odds ratios were used to estimate relative risks.
Results
The proportion of participants who correctly assessed their own body image was affected by sociodemographic variables (Table 1) . Thus, women classi®ed themselves better than men (57.6 vs. 32.7%, P < 0.001). Within levels of BMI, the best classi®cation was obtained among underweight individuals (92.9% of adequate classi®ca-tion for men and 79.3% for women). Men classi®ed themselves better if they were older (38.3% among those in the older stratum, P < 0.001 for the linear trend test) and women if they were younger (60.0%, P < 0.001). Men without sons/daughters and women with sons/daughters were the better categorized (33.6% and 59.8%, respectively). A better classi®cation was achieved in participants from Scandinavian countries, for both men and women (34.2% for men and 60.0 for women). Women who had the lowest socioeconomic level and the highest educational level were the best classi®ed, with proportions of adequacy of 59.6% and 60.4%, respectively. However, no signi®cant differences were found among men regarding their socioeconomic level, while in relation to educational level the best classi®cation was found in the lowest level of literacy (34.0%, P 0.04 for linear trend).
The self-perception of body image was affected by attitudes and lifestyle variables (Table 2) . Women who had lost weight in the last 6 months and men who had gained it were the best classi®ed. (59.7% and 35.9%, respectively). Men and women who were former smokers tended to classify themselves better than current smokers or nonsmokers (36.3% for men and 60.6 for women). Subjects in the`contemplation' stage of physical activity tended more accurately to choose his/her actual image (36.6% in men and 63.3% in women). Men who reported moderate activity (1±4 h week
) and women who reported vigorous activity (more than 4 h week )1 ) were the subjects with the best agreement between perceived body image and BMI (34.6% and 58.7%, respectively). Women who spent more than 4 h day )1 sitting down presented a higher proportion of correct classi®cation of 59.5% (P < 0.001).
In absolute terms, the proportion of participants who were well classi®ed using the perception of body image was small. Thus, we selected only those subjects who classi®ed themselves incorrectly and analysed the misclassi®cation trend by gender and within each self-reported BMI category (Fig. 2) . Misclassi®ed underweight subjects tended to choose a normal picture, independently of gender (Fig. 2a) . Misclassi®ed normal men tended to choose pictures 1, 2 or 3. On the other hand, misclassi®ed normal women tended to choose both slim and overweight pictures (Fig. 2b) .
Overweight people, men and women, tended to choose normal ®gures, but obese ®gures were chosen more frequently by females than by males. Overweight men underestimated their weight, because the slim ®gure was approximately selected by 18% of them (Fig. 2c) . Obese men and women underestimated their weight and they classi®ed themselves more often as overweight subjects (Fig. 2d) .
After controlling for confounders ( Table 3 ) we observed that the odds ratios of being well classi®ed for slim (BMI < 20 kg m )2 ) women as compared with women with normal BMI (20±25 kg m )2 ) was 3.62 (95% con®dence interval 3.06±4.29) and 1.62 (95% CI 1.43±1.84) for overweight women. Thus, slim and overweight women were more likely to better classify themselves through perceived body image.
The multivariate odds ratio of being well classi®ed among women with children was 1.13 (95% CI 1.02±1.26) compared with women without them.
The proportion of well classi®ed participants increased with higher number of hours sitting down during their leisure time. Women who reported 1±4 h day )1 sitting down had an odds ratio of 1.38 (95% CI 1.12±1.69) compared with women who reported less than 1 h of sitting down during leisure time. The odds of being correctly classi®ed increased to 1.47 (95% CI 1.19±1.81) for women who reported more than 4 h day )1 sitting down. In the case of men, Central European men had an increased odds ratio, 1.22 (95% CI 1.07±1.39) as compared to Mediterranean men. Scandinavian men had an odds ratio of 1.28 (95% CI 1.08±1.51) compared to Mediterranean men.
An increasing number of hours spent on exercise was inversely related to the probability of a correct perception of the body image (Table 4) . For men who spent more than 4 h per week on physical activity, the odds ratio was 0.78 (95% CI 0.68±0.91).
The multivariate odds ratios of being correctly classi®ed among men who gained weight or who lost it in the last 6 months were 1.41 (95% CI 1.22±1.64) and 1.26 (95% CI 1.06±1.44), respectively, as compared with men who stayed at the same weight.
Age slightly modi®ed the association between self-reported BMI and the adequate perception of body image. Among men with BMI of less than 20 kg m )2 the multivariate adjusted odds ratio compared to men in the normal range was 9.12 (95% CI 7.50±11.09) for younger men (15±34 years), 7.56 (95% CI 5.54±10.31) for middle-aged men (35±54 years) and 5.60 (95% CI 10.77±70.71) for older men. BMI of 30 or more was not signi®cantly associated with the probability of being correctly classi®ed except in the case of middle-aged obese men. Obese men with respect to normal-weighted men had odd ratios of 0.79 (95% CI 0.59±1.06), 0.77 (95% CI 0.62±0.94) and 1.11 (95% CI 0.89±1.38), within the strata of 15±34, 35±54 and P 55 years of age, respectively. The probability of being well classi®ed was about double in women as compared to men except in the underweight category. Slim women were more likely to be well classi®ed. On the other hand, the self-reported BMI was the more important variable to predict the probability of a correct self-classi®cation of BMI based on the perception of body image. Underweight subjects, independently of gender, had more probability of agreement compared with subjects in a normal category of BMI.
Discussion
The high prevalence of obesity is an important problem concerning public health professionals. Thus, some research has tried to identify causal . Also, unhealthy life-styles have been observed because these behaviours appear to contribute to the great prevalence of obesity (Jeffery, 1996; Cachelin et al., 1998) . Their knowledge is essential for establishing strategies of prevention and treatment (White, 1992a,b; Sisson et al., 1997) . Most studies would agree that obesity prevalence is a more serious problem among women than among men; it increases with age, is more common in lower social classes, especially in developing countries and in black women (Riley et al., 1998) . Simultaneously, newer indicators are looked for to simplify the studies and to decrease their cost, time and effort. For that reason, the use of validated self-reported BMI is increasing as an alternative for the direct measurement of weight and height. (Stunkard & Albaum, 1981; Willett, 1998) . The use of self-reported relative weight measures as a continuous covariate would have little effect on analyses (Stewart et al., 1987) . Therefore, in this survey the self-reported BMIs have been used. In large studies, it is often not convenient to use the more accurate`gold standard' (direct measurement of weight and height) to calculate the BMI. Unfortunately, we did not collect direct information about BMI and we had to rely on self-reported data. We acknowledge that the comparison of two subjective assessment methods has inherent limitations. However, it is known that the correlation between BMI directly computed from the measurement of weight and height and self-reported BMI is adequate (Willett, 1998) . Moreover, in many analytical epidemiological studies, self-reported BMI has been shown to be an important predictor of different diseases (Manson et al., 1990; Carey et al., 1997) . Frequently, variables such as the perception of body image, which were previously employed in other types of studies, are also incorporated to epidemiological studies of chronic diseases in order to improve the population description. The body image can be applied to identify self-esteem and satisfaction level in patients with eating disorders (Thompson et al., 1991; Grilo et al., 1994) .
In this report it has been attempted to replace body image for self-reported BMI and identify those factors affecting the degree of misclassi®ca-tion, which can appear when using the perceived body image instead of self-reported BMI. If selfdeclared weight and height has a satisfactory con®dence level (Palta et al., 1982) , it could be expected that the pattern referring to body image was the same. Thus, it has been hypothesized that body image could be used as a proxy estimate of nutritional status.
Some previous reports are based on the identi®cation of differences in perception of body image by gender (Fallon & Rozin, 1985; Brodie et al., 1991) , by ethnic and social differences (Furnham & Baguma, 1994; Caldwell et al., 1997; Ogden & Elder, 1998) , or are restricted to obese populations (Hill & Williams, 1998) . Furthermore, some authors have investigated the problem of the low self-esteem and the low body shape satisfaction (Goldberg et al., 1996) , while others have reported the relationship of body image and BMI in some disorders such as anorexia nervosa and bulimia nervosa to detect the prevalence among preadolescents, adolescents and young adults (Sciacca et al., 1991; Schulken et al., 1997; Kennet & Nisbet, 1998) .
Also, a measurement bias in the analysis of an adequate perception of body image can be introduced because in younger and middle-aged populations in which weight change primarily re¯ects gain or loss of fat mass, BMI is strongly correlated with fat mass adjusted for height. However, in older persons, changes in BMI re¯ect a combination of many factors including true gain or loss of fat mass, and weight changes due to the loss of lean body mass. Therefore, the interpretation of BMI among an older population may be more complex than, and not necessarily comparable with, similar BMI among younger populations. Furthermore, if we use self-reported BMI, instead of a calculated one, measurement bias is increased.
The information obtained differed from some of those studies because of the characteristics of the surveyed population or because of the study design. This study was based on a representative sample of all the Member States of the European Union. It included 7104 men and 8005 women, with an age of 15 years or more. Thus, there is only a limited possibility of comparison with our results. Only one study (Leonhard & Barry, 1998) has a similar aim, but the results differed, showing that the ability to obtain a good classi®cation was higher for men than for women. Those researchers also used, as we have done, the nine male and nine female thin-to-heavy ®gure silhouette drawings. Discrepancy scores were signi®cantly different for groups of females. Normal-weight women could not consistently estimate their size, while obese and very obese females underestimated their size.
The use of the body image among European Union citizens has different validity depending on sociodemographic or attitudinal categories. Our results reveal that slimmer women tended to classify themselves better than men. This methodological strategy could have a better validity to identify individuals within this category. On the other hand, the physical activity level is inversely related to the degree of being well classi®ed. Women classi®ed themselves better if they spent more than 4 h sitting down and men if their physical activity was greater than 4 h per week. Geographical differences occurred, with Scandinavian inhabitants classifying themselves better. In addition, middle-age obese men of the Member States of the European Union had the lowest probability of a correct classi®cation because this group is apparently not conscious of their body shape nor of potential problems associated with their BMI. In general terms, our ®ndings involving cross-country, socioeconomic, gender or age differences have also been reported using other approaches (WHO, 1998) .
Thus, the use of the perceived body image as an estimate of the nutritional status could be dif®cult in an individualized application, mostly in men. In the best case, it should be used cautiously and only among slim men and among slim and overweight women. Thus, designs of actions of health promotion related to obesity ought to consider different patterns by gender.
Summing up, the use of body image as an estimate of nutritional status and speci®cally the degree of adiposity is inadequate among European Union citizens. Body image would be valid only in approximately 30% of men and 60% of women. However, in underweight individuals (males and females) it had great validity. Combination of this estimate with other measures such as the waist circumference and waist/hip ratio can be a better indicator of risk associated with obesity than perceived body image.
